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ROASTER 

CROSS REFERENCE TO RELATED APPLICATION 
This application is based on Provisional Patent Application No. 60/347,531, filed 
January 10, 2002. 

5 BACKGROUND OF THE INVENTION 

This invention relates to devices for cooking food. In particular, this device 
relates to a contact roaster. 

When cooking a large food item such as a chicken, duck, or pot roast, a cook 
must turn to a high capacity cooking device. In the past, high capacity cooking devices 
10 including, as examples, roaster ovens, slow cookers, and oven broilers have attempted to 
meet this need. Each, however, has its drawbacks. 

For example, a conventional oven broiler is fixed in place, unwieldy to operate, 
and difficult to clean. Slow cookers are often portable, but typically heat food unevenly, 
particularly when they incorporate a glass cover. Prior roaster ovens typically provided 
15 heating elements limited in number and position, while requiring a complex mechanical 
assembly for rotating food past the heat elements. The heat elements were often 
exposed, leading to inadequate heat intensity for cooking the food item and failing to seal 
in juices. Instead, the food dried out significantly during cooking. Furthermore, grease 
drainage can be inadequate and messy, often leaving the food item to cook in its own 
20 grease. 

A need has long existed in the industry for a roaster that addresses the problems 
noted above and others previously experienced. 

BRIEF SUMMARY OF THE INVENTION 
One embodiment of the roaster includes an upper pan including an upper side 
25 ' wall and an upper pan heating element inside the upper pan. The roaster further includes 
a lower pan connected to the upper tub, the lower pan including a lower side wall and a 
lower pan heating element inside the lower pan. A hinge may be used to connect the 
lower pan to the upper pan. 

The roaster may include an upper pan fixed temperature regulator and a lower 
30 pan fixed temperature regulator. The upper pan fixed temperature regulator may be 
preset to a first selected temperature, and the lower pan fixed temperature regulator may 
be preset to a second identical or different selected temperature. The temperature 
regulators may be thermostats, for example, although other temperature sensing or 
feedback mechanisms are also suitable. 
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The roaster may also include a grease drain opening through <he lower pan A 
^ease „ay positioned underneam the opening could collect grease draining from food 

^Celectrica, system of me roaster inOudes timer con.ro, « and 
temperature con<rol circuitry *a, is coupled to the upper pan heating element and Ure 
Tol pan hearing element. Th. temperature contto, circuity or dre umer contto 
ZJ, may be implemented, for example, using a microcontroller coupled to 
ZZZ (or with onhoard memory) which stores inshucdons for execuuon hy the 

miCrO0O ;Tu!e er display coupled to the timer control circuitry may also he provided. The 
time display shows, as examples, the amount of time remaining in an mrual pre-hea, 
el ho cooking time remaining for the food in the roaster. In order to set coo mg 
2 me roaster incindes a contro! interface ma, incmdes, in one cmhodunent, a „me 
increment button and a time decrement button. 

Other imputations, methods, features and advantages of the invennon wrU he 
ot wiU Lome apparent to one with skU, in me art upon examinadon of the followmg 
II aTdetailed descripdon. I, is intended ma, aU such addition* systems, methods, 
^Is and advantages he incmded .imin mis descripuon, he widnn me scope of Ure 
invention, and be protected by the accompanying claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Figure 1 shows a perspective view of one potential embodiment of the roaster in 

the closed position. ^ doged 

Figure 2 illustrates top-down view of the loaster oi rig 

25 ^Figure 3 is a front elevational view of the roaster of Figure 1 in the open position. 
Figure 4 is a perspective view of the roaster of Figure 1 in the open position 
Figure 5 is a side elevational view of the roaster of Figure 1 in the open position. 
Figure 6 shows a side view of the handle on the upper pan. 
Figure 7 is a bottom plan view of the upper pan of the roaster of Figure 1 . 
30 Figure 8 is a side cross-sectional view of the upper pan of Figure 7. 

Figure 9 is a top cross-sectional view of the upper pan of Figure 7. 

Figure 10 is a top plan view of the lower pan of the roaster of Figure 1 . 

Fi ^ re n is a cross-sectional view of the lower pan of Figure 10 taken along 

section lines A- A. 
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Figure 12 is a cross-sectional view of the lower pan of Figure 10 taken along 
section lines B-B. 

Figure 13 is a front elevational view of the lower pan of the roaster of Figure 1 . 

Figure 14 illustrates a perspective view of the casserole tray as it has been 
inserted to the lower pan of the roaster of Figure 1 . 

Figures 15 a, 15b and 15c, show the top plan front elevational and side elevational 
views of the casserole tray of Figure 14. 

Figure 16 depicts a wiring diagram for the roaster of Figure 1. 

Figure 17 is a schematic diagram of the wiring for one potential embodiment of 
the temperature control circuitry. 

Figure 18 shows a schematic diagram for one potential embodiment of the timer 

control circuitry. 

Figure 19 shows a flow diagram for the firmware in one potential embodiment of 

the timer control circuitry. 

Figure 20 presents a front elevational view of the roaster of Figure 1 in the closed 

position. 

Figure 21 shows a side elevational view of the roaster of Figure 1 in the closed 
position. 

Figure 22 presents a top plan view of the roaster of Figure 1 in the closed 
position. 

Figure 23 shows a perspective view of the roaster of Figure 1 . 

Figure 24 illustrates a back elevational view of the roaster of Figure 1. 
DETABLED DESCRIPTION OF THE INVENTION 

Figures 1 and 23 show perspective views of the roaster 100 in a closed 
configuration. The roaster 100 includes a lid 102, a base 104, and may include a drip 
pan 106 (Figure 1). A time control operator interface 108 is provided. Casserole pan 
handles 1 10 and 1 12 for the optional casserole pan are also visible in Figure 1. 

A handle 114 is attached to the lid 102 to allow an operator to easily open and 
close the roaster 100. The handle 114 also incorporates the operator interface 108. The 
operator interface 108 includes a time display 116 (e.g., a 2.5 digit seven segment 
display), a time increment button 118, a time decrement button 120, an on/off indicator 
122 (e.g., a light emitting diode), and an on/off switch 124 (e.g., a two position rocker 
switch). Other switch types (such as momentary contact and slide switches) may be 
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oftized a, weU as other types of displays such as a p.urality of LCDs or an LCD display 

for operator interface 108. Figure 3 is a frontal view of 

Figure 2 shows a top down view of the roaster 100. rigu 
ft. roasted its open configuration. In particular, Figure 3 shows the upper pan 302 
ft Z Z** upper side wa,l 304. Similarly, a lower part 402 includes a lower side 
^404 (see File 4) is present in fte base 104. The lid 102, base 104, upper pan ,02 
I Z Z1Z ar plrably oval shaped, although olher shapes are a,so suitable 

hinh'nressure diecast aluminum with an anti-stick (e.g., Teflon) coatmg. 

^ ' F^ 4 also Unites me grease drain opening 406, which is inside me lower 
pan 40O oleaster 100. Thus, grease may drain while me roaster is in me closed cooking 
The drip pan ,06 (see, e.g., figures , and 2) slides into a recess underneath .he 
^ nan 40, such that i, can be situated under me grease drain opemng 406. 
tZZ. - 4 Pan 106 slides free.y underneath me roaster -, — m.mer 
embodiment me drip pan 106 may lock urlo place, or shde on gu.de ^ 

The upper pan 302 and lower pan 402 provide a large cooking volume m which 
to cook large food items. Thus, rafter than flat plates that are surtable or hunted 

™Jl - — b ^ patties - gril,ed cheese sa T To 

Z Z upp r pan 302 and lower pan 402 form a volume thai allows fte operator ,o 

1 1^ lens roasts, and fte hke. In one embodimenl, fte upper pan 302, lower 
coolc whole chickens, ^ e m 

pan 402, with their respective upper side wall 304 and low 

. , „f ^rovimatelv 3 9 quarts, although fte pans 302 and 40., 
enclosed cooking volume of approximately i.y qu<u 

and sidewalls 304 and 404 may be varied in size to meet oftet votaries. 

Figure 5 shows a side view of fte roaster in its open configuration From ft 
S view it « be seen that in fte embodiment depicted in this application, fte hinge 50 
olets the lid 102 ro fte base ,04. Other opening and closing mec— , ™y be 

lid 102 (and in particular, fte handle 114). 

Figure 6 shows a side view of fte handle 114. As noted above, fte handle 14s 

0 attached ,7fte lid .02. The handle 1.4 preferab.y includes fte ridge 602 and fte shteld 
'° Z The ridge 602 provides a convenient surface for applicnrion of force » op. fte 

roaster. Tne shield 604 provides a finger res, between die handle 1 4 and fte MU* 

Figm es 7-9 show various views of fte upper pam302. As shown, for example, n 

Figure 9.Te upper pan 302 includes an embedded hearing element 902 and thermos*. 
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904. The heating elements and thermostats embedded in the upper pan 302 and lower 
pan 402 of the roaster 100 will be discussed in more detail below with regard to the 
electrical system of the roaster. It is not necessary for the heating elements and 
thermostats to be embedded in either pan. Rather, they merely need to be thermally 
5 associated with their respective pans so that they can raise and sense the relative 
temperature of theix associated pans, respectively. It is noted, however, that embedding 
the heating elements in the metal (e.g. diecast aluminum) produces greater heat intensity 
from the upper and lower pans 302, 402, and the upper and lower sidewalls 304, 404 
than using separate free standing heat elements. As a result of the embedded heating 

10 elements, the roaster 100 more effectively seals in juices, while providing intense heat 
for cooking from all directions around the food. Thus, the roaster 100 does , not simply 
provide planar heating (e.g., from a top plate and a bottom plate). Rather, the roaster 100 
provides cooking heat around the entirety of the food being cooked. 

In most instances, the food will generally be in direct contact with the lower pan 

15 402 (due to gravity) but not the upper pan 302. For that reason, as will be described in 
more detail below, the roaster 100 preferably regulates the temperature of the upper pan 
302 to a higher temperature than that of the lower pan 402. For example, the upper pan 
302 may be set 20-100 degrees C higher than the lower pan 402. 

The roaster 100 may optionally support, in the upper pan 302, an anti-stick coated 

20 aluminum or steel insert that lowers the effective height of the upper sidewall 304. 
Figure 8 shows an insert 802 across the upper pan 302. The insert 802 may conform to 
the shape of the upper pan 302 in much the same way that the casserole pan 1402 
(discussed below with reference to Figure 14) conforms to the shape of the lower pan 
402. The insert 802 may snap or lock into place as an interference fit with the upper pan 

25 302, or by using a latching or retaining mechanism (e.g., a screw or bolt) in the upper 
pan 302 or on the upper sidewall 304. By lowering the effective height of the upper 
sidewall 304, the operator, if desired, may provide direct heating contact on both the top 
and bottom surfaces of the food. 

Figures 10-13 are various views of the lower pan 402. As shown in Figure 11, 

30 for example, the lower pan 402 includes an embedded heating element 1108, and 
preferably ribs 1104 and valleys 1106 (see also Figures 4 and 10). The ribs 1104 and 
valleys 1 106 help grease to drain from under the food being cooked so that the grease 
may flow down the lower pan 402 - which is preferably inclined at a slight angle - 
toward the grease drain opening 406 and out of the lower pan, as shown in Figures 10 
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402 soas ,o — e tire possibiHt, of — ^ m2 

Fimre 14 shows a perspective v.ew of the base 104 ana me c 
F,gure 14 sno f f „ r „ fera blv sits in substantial contact 

• , i 11 n and 1 12. The casserole pan 1402 preteiaoiy sris 

wimhandlesllOandll- The casser ole pan 1402 is preferably 

5 with tore lower pan 402 and lower srdewall 404. The oasserol J 

fonned from anti-stick coated aluminum or steel. F.gnres 15a, 15b P 
additional views of the casserole pan 1402. 

Tbe casserole pan 1402 is heated by tire lower pan 40 and wer ^ 
but a,so receives hea, from the upper pan 302 and tire upper srdewall ,04^ The casserole 

10 provides — ---^1"— oftire 
Table 1 , below, provides a summary of chaiactenstics 



roaster 100. . . ■ ■ 




" ' Table 1 




Total capacity 


5.9 Quarts (i./ mre; 




Cooking pan capacity 


1.8 Quarts (1.7 litre) 




Lid capacity 


2.1 Quarts (2.0 litre) 




Internal Height (closed) 


4». 4.4" (100- 110 mm) 




External Height (closed) 


"g^ (225 mm) 
9 9" x 8.1" (250 mm x 205 mm) 




Internal Length x width 




External Length x width 


1 1 5" x 1 1 -2 (-""J rum a aoj 


"Drip Tray capacity 


i 0.35 quarts (0.33 litre) 


Drip Tray dimensions (LxWxHj 


16" 3" x 5.9" x 1" (160 mm x 150 mm x 
25 mm) 


Casserole pan dimensions (LxWxH) 


7.9" x 9 9" x 2" (200 mm x 250 mm x 
50 mm) 


-Du^iioD~across casserole pan-handles 


13.8"" (350 mm) 


Voltage input 


~~240~VACor 120 VAC 


Power switch 


On / Off with LED indicator 


Element wattage 


1400 Watt 


1 6 
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Current draw 


5.8 Amps @ 240 VAC 
11.7 Amps @ 120 VAC 


Temperature control 


Automatic fixed temperature 
thermostats in lid and base 


Over temperature safety 


1 one shot thermal fuse in lid 


Maximum operating temperature 


302 degrees F in base and 410 degrees F 
in lid (150 degrees C and 210 degrees 
C) 


Timer 


3 digit display of elapsed time with 
warning buzzer 


Time set 


Up / Down buttons 


Handle Material 


Polypropylene 


External body and cover material 


Painted Phenolic 


Upper and Lower pan Material 


High pressure diecast aluminum 
Teflon coating on internal surfaces 


Casserole pan material 


Teflon coated aluminum / steel 


Cable 


Permanently wired to unit with plug 



Figure 16 shows one potential wiring diagram for the roaster 100. The wiring 
diagram includes the wiling harness 1600 and temperature control circuitry. The 
temperature control circuitry includes the upper heating element 902 and upper 
5 thermostat 904, as well as the lower heating element 1108 and the lower thermostat 
1602. An on/off switch 1604 for the roaster 100 is also shown. Table 2, below, 
summarizes characteristics of the thermostats and heating elements. 



Table 2 


Upper heating element 


120 V,550 W 


Lower heating element 


120 V, 550 W 1 


Upper thermostat 


Opening Temperature: 195 degrees C ± 
9 degrees C 

Closing Temperature: 175 degrees C ± 
1 1 degrees C 
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Lower thermostat 



120/250VACJ0A; — 

^nlTen^^ 

STe mP erature:135deg re esC ± 

1 1 degrees C 
120^0VACJOA^ 
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• 1 60S The spring is a nickel plated mild steel 
Fig ure 16 also shows a spnng 1605. The sp g ^ ^ 

102 ' • 17 is one potential wiring diagram 1700 for the roaster, including *e 
Figure 17 is one poten on/o ff switch. The 

«p— — con.ro, circuitry. The rocKer — pa „ 402 . ^ upp er 

wiring diagram is divided between the upper Pan 3 ^nd .he ^ ^ ^ 

When anchor switches ^elements 902, U08 

initiate heating oftheheanng elements 90-, 1108 160 2), the thermostats 

^.p^^^^tSlJ^ nos. as 

O04, 1602 open to pteven, Lionel heabng conttol f „ rth e 

noted above, the thermostats may be se, to prov.de dtffetent 

upper pan 302 and the lower pan 402. Mtion of tfmer control circvutry 1800 

— 18 — rr^TTri- choultry 1800 induces a 
present on the timer circmt board 1704. The ™ a 2 5 ^ seven segment 

microcontroUer 1802 eonpled to the thne ^\^ Maon u8 and a time 
nisp.ay, and a control interface that —J - » ^ ^ ^ is 

decrement button 120. The power md.ea.or U2 ^ 
eonnected to an AC hue voltage, and extmgmshes ^en * ^ ^ 

whi le the buzzer 1804 provides an audibie alarm or alert* * ^ 
eontro! circuitry 1800 uses the AC .me &= ^™ ^imer ma. supports an 
eircmtry 1800, as shown, provides » ^ 
operamr adjustable eountdown hme ^ ^ 100 pre(erably enters a 

When an operator swrtches on he ro^ , ^ lgQ2 . Duling 

pre -bea. countdown state under con.ro! of "° ^ pan md low er 

,he pre-hea. countdown, me temperature contro! crrcurUy 

8 
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pan heating elements 902, 1108 under control of the upper and lower pan temperature 
regulators (e.g., the thermostats 904, 1602). The upper pan 302 and lower pan 402 reach 
the selected temperatures during the pre-heat countdown. As an example, a pre-heat 
countdown of 5-8 minutes may be provided, followed by activation of the buzzer 1804 to 
5 alert that operator that the pre-heat period has ended. 

At the end of the pre-heat countdown, the microcontroller 1802 switches the 
roaster into an ON state. In the ON state, the microcontroller 1802 is responsive to the 
control interface. The operator may thereby use the time increment button 1 18 and time 
decrement button 120 to set and adjust a time value (e.g., in minutes). In one 

10 implementation, incrementing a time value that is already maximum (e.g., 150 minutes) 
will set the time value to a minimum time value (e.g., 1 minute). Similarly, 
decrementing the minimum time value will set the time value to the maximum time 
value. Furthermore, holding die time increment or time decrement button will increment 
or decrement the time value at a predetermined rate (e.g., 10 increments or decrements 

1 5 per second). 

The time value represents the amount of time that remains before an alarm is 
generated for the operator. The microcontroller 1802 counts down the time value and 
updates the display accordingly. Once die time value has expired, the buzzer preferably 
alerts the operator (e.g., by beeping 4 times with a 1 second on and 0.5 second off 
20 cadence). In one implementation, pressing any button while die buzzer is beeping will 
turn off the buzzer. 

Figure 19 presents a flow diagram of the operation of the firmware in the 
microcontroller 1802. After reset, the microcontroller performs the pre-heat countdown 
(step 1902). When die pre-heat countdown is finished, the microcontroller 1802 

25 activates the buzzer 1804 (step 1904). Subsequently, the microcontroller 1802 monitors 
the control interface to set the time (step 1906). The microcontroller 1802 counts down 
the time (step 1908), and checks to see if time has expired (step 1910). If so, then the 
microcontroller 1802 activates the buzzer 1912. In either case, the microcontroller 
returns to determine whedier the operator is adjusting the time using the control 

30 interface. 

Figures 20-24 present additional views of the roaster 100. In particular, Figure 
20 shows a front view of the roaster 100, Figure 21 shows a side view of the roaster 100, 
Figure 22 shows a top down view of the roaster 100, Figure 23 shows a perspective view 
of the roaster 100, and Figure 24 shows a back view of the roaster 100. 
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equivalents may be substituted or 
addition, many modifications may bo made to adapt P ^ 
^ t0 me teachings of the invention witho* departm ^ ^ 
„ intended mat me invention no, be Umtted «o of ^ appended 

tha t the invention will include all embodiments falhng «d»n me 
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